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1. 
This invention has to do with fluid transfer 

systems, more particularly fluid transfer systems 
which operate under varying conditions of 
ambient pressure, such as fuel systems for air 
plane internal combustion engines which operate 
under varying conditions of atmospheric pressure. 
The principal object of the invention is to pro 

vide a fluid transfer system in which the effect of 
changes in the ambient pressure on the pressure 
and/or the rate of flow of the fluid in the system 
is minimized. 
More specifically, the invention has to do with 

fluid transfer systems in which there is a mem 
ber through which the pressure and/or rate of 
flow of the fiuld in the system is affected by pres 
Sure external to the system and has for its ob 
ject to provide means for minimizing the effect 
of variations in the ambient pressure on the 
member and thus for minimizing the effect of 
variations in the ambient pressure on the pres 
Sure and/or rate of flow of fluid in the system. 
The invention is particularly applicable to 

carbureting apparatus for engines of the class 
mentioned in which the fuel is injected into a 
Stream of air, whose pressure is at times lower and 
at times higher than that of the atmosphere by 
a by-pass type fuel pump through a metering 
device and a nozzle which is opened by the pres 
sure of the fuel. 

In its application to carbureting apparatus of 
the type described, the principal object of the in 
vention is to provide carbureting apparatus in 
which the pressure of the fuel at the nozzle is at 
all Speeds of the engine under all conditions of 
atmospheric pressure maintained sufficiently high 
and uniform to inject the fuel into the stream of 
air at the desired rate. 

For a better understanding of the objects and 
nature of this invention reference is made to the 
following specification and the accompanying 
drawing wherein there is described and illustrated 
the preferred embodiment of the invention. 

In the accompanying drawing: 
Figure 1 is a more or less diagrammatic view 

of carbureting apparatus of the type described in 
which my invention is embodied installed on an 
internal combustion airplane engine. 

Figure 2 is an enlarged view of the fuel pump 
included in the carbureting apparatus. 

Figure 3 is an enlarged view of the fuel nozzle 
included in the carbureting apparatus. 

In the drawing the reference character 10 in 
dicates an internal combustion engine with a 
main centrifugal supercharger which includes an 
impeller and an auxiliary centrifugal super 
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charger which includes an impeller 2. The 
impeller fl of the main supercharger is driven 
from the crankshaft of the engine at a speed . 
proportionate to the speed of the engine through 
gearing which is indicated generally by the ref. 
erence character 3. The impeller 2 of the 
auxiliary Supercharger is driven from the crank 
shaft of the engine at a speed which varies with 
respect to the speed of the engine through ele 
ments of the gearing 3, a gear f4, gearing 5, 
a universal joint 6, a fluid coupling f and 
gearing 8. 
From a point at which air is forced into it by 

movement of the airplane to the intake side of the 
auxiliary supercharger there extends a duct 9 
to whose outer end there is connected a scoop 20 
which faces in the direction of movement of the 
airplane. In the duct 9 between the scoop 20 
and the auxiliary Supercharger there is inter 
posed a device 2, such as is used in the Strom 
berg injection carburetor, which meters fuel at 
a rate which bears the desired relation to the 
rate of flow of air through the duct. To regulate 
the rate of flow of air through the duct and, 
thus, the speed of the engine fo, there is incor 
porated in the fuel metering device a butterfly 
type throttle valve 49. From the discharge side 
of the auxiliary supercharger to the intake side 
of the main supercharger extends a duct 22 into 
which projects immediately in advance of the 
impeller of the main supercharger a fuel noz 
Zle 23 which is connected to the fuel metering de 
vice 2 f by a tube 24. 
To advance fuel to the metering device 2 and, 

thence, to the fuel nozzle 23 through the tube 24 
there is provided a fuel pump 25. The fuel pump 
25 includes a body 26 with a fuel intake opening 
connected to the fuel tank of the airplane by a 
pipe 27 and a fuel discharge opening connected 
to the metering device by a pipe 28 and an im 
peller 29 driven by the engine at a speed propor 
tionate to the speed of the engine fo to draw fuel 
into the intake opening and discharge it from the 
discharge opening. In the body 26 of the fuel 
pump there is provided a by-pass 30 through 
which fuel may return from the discharge open 
ing to the intake opening and in this by-pass a 
valve 3. The valve 3 is urged to position to 
close the by-pass by a spring 32 and connected 
to a flexible diaphragm 33 whose inner side is 
exposed to the pressure of the fuel in the by 
pass so that the valve will open when and re 
main open as long as the pressure of the fuel 
at the discharge opening of the pump exceeds the 
pressure to which the outer side of the diaphragm 



3 
is exposed by a selected amount to the end of 
maintaining constant the pressure at Winich fuel 
is discharged from the pump. 
To regulate the discharge of fuel from the 

nozzle 23 there is provided within the nozzle a 
conical valve 34 with a stem 35 which is urged 
by a spring 36 to the position in which it closes 
the discharge orifice 3 in the nozzle and Con 
nected to a flexible diaphragm 38 whose inner 
side is exposed to the pressure of the fuel in the 
nozzle so that the valve will open and fuel will be 
injected into the duct 22 when the pressure of the 
fuel in the nozzle exceeds the pressure to which 
the outer side of the diaphragm is exposed by a 
certain amount and the valve will remain open 
and fuel will cuntinue to be injected into the duct 
22 as long as the difference in pressures exceeds 
this amount. 
When the engine O is operating, air enters 

the scoop 20 and passes therefrom through the 
duct 9, the metering device 2 and the auxiliary 
supercharger into the duct 22. Fuel is injected 
through the nozzle 23 into the air in the duct 22 
and with it passes through the main Super 
charger into the cylinders of the engine. 
To insure injection of fuel into the duct 22 in 

the form of a Spray which will readily be en 
trained by the air in the duct, it is, of course, 
necessary to maintain the pressure of the fuel 
Within the fuel nozzle 23 at a valve well above 
that of the air in the duct 22 and the effective 
area of the orifice 37 in the fuel nozzle below a 
Waiue which varies with the rate at Which fuel 
is delivered to the fuel nozzle. To insure these 
things, it is necessary that the pressure at which 
fuel is discharged from the fuel pump 25 be main 
tained above a certain value and the valve 34 in 
the fuel nozzle be prevented from opening too far. 
To do these things it is necessary to prevent the 
pressure on the outer sides of the diaphragms 33 
and 38 of the fuel pump and the fuel nozzle fall 
ing below a selected value and to insure injection 
of fuel into the duct 22 at a rate which bears the 
desired relation to the rate of flow of air to the 
engine and in the most desirable form it is pref 
erable to maintain the pressure on the outer sides 
of the diaphragms constant. 
Through the fluid coupling the rate at which 

the impeller 2 of the auxiliary Supercharger is 
driven is so regulated that the pressure in the 
duct 22 is maintained at about that of the at 
mosphere at sea level under all conditions of at 
Inospheric pressure which obtain up to a selected 
altitude except when the engine is operating at 
IoW speeds When it is impracticable so to regulate 
it. At altitudes greater than the selected altitude 
within the range within which the engine AG is 
intended to operate the rate at which the in 
peller of the auxiliary supercharger is driven is, 
through the fluid coupling, so regulated that the 
pressure in the duct 22 is, except, of course, when 
the engine is operating at low speeds, maintained 
at a value which While lower than that at which it 
is maintained up to the selected altitude is still 
higher than that of the surrounding atmosphere. 
The pressure in the duct 22 is, consequently, at 
times higher and at times lower than the pressure 
of the Surrounding atmosphere. 
To maintain the pressure on the outer sides of 

the diaphragms 33 and 38 of the fuel pump and 
fuel nozzle as nearly constant as possible at all 
Speeds of the engine founder all conditions of 
atmospheric pressure, there is provided on the 
fuel pump a cover 39 for the diaphragm 33 and 
on the fuel nozzle a cover 40 for the diaphragm 
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4. 
38. The interiors of these covers are connected 
to the interiors of the scoop 20 and the duct 22 
through a valve so constructed that the higher 
of the pressures of the air in the scoop and the air 
in the duct 22 is applied to the outer sides of the 
diaphragms 33 and 38. The valve referred to is 
indicated in the drawing by the reference char 
acter 4. It includes. a hollow body which con 
sists of dished members 42 and 50 between whose 
margins and between bars 5 and 52 which ex 
tend across the dished members near one side is 
clamped a flexible diaphragm 43 with an aper 
ture 53 in it between the margins of the dished 
members and the bars. The connections between 
the interiors of the covers 39 and 46 and the in 
teriors of the scoop 20 and the duct 22 which were 
mentioned are afforded by pipes 44, 45, 46, 4 and 
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48. The pipes 44 and 45 are connected, respec 
tively, to the interior of the cover 39 and the in 
terior of the cover 40. The pipe 46 is connected 
to the pipes 44 and 45 and to the interior of the 
body of the valve 4f near the aperture 53 in the 
flexible diaphragm 43 so that it communicates 
with it on both sides of the diaphragm. The pipe 
47 is connected to the interior of the Scoop and 
to the interior of the body of the valve 4f on One 
side and the pipe 48 is connected to the interior of 
the duct 22 and to the interior of the body of the 
valve 4f on the other side of the imperforate 
portion of the diaphragm 3. . 
This arrangement insures that the outer sides 

of the diaphragms 33 and 38 will always be sub 
jected to the higher of the pressures of the air 
in the scoop 20 and of the air in the duct 22 and, 
tonsequently, that the pressure on the outer sides 
of the diaphragins will be rnaintained as nearly 
constant as possible at all speeds of the engine 
under a conditions of atmospheric pressure. If 
the pressure of the air in the Scoop becomes 
higher than the pressure of the air in the duct 22, 
the diaphragm 43 will flop over to a position in 
which it blocks communication between the duct 
22 and the interior of the body of the valve and, 
Consequently, as long as this condition obtains 

45 the outer sides of the diaphragms 33 and 38 will 
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be subjected to the pressure of the air in the 
scoop. If the pressure of the air in the duct 22 
becomes higher than the pressure of the air in 
the scoop, the diaphragm will flop over to a posi 
tion in which it blocks communication between 
the Scoop and the interior of the body of the 
valve and, consequently, as long as this condition 
obtains the outer sides of the diaphragms 33 and 
38 will be subjected to the pressure of the air in 

5 the duct 22. The condition first mentioned ob 
tains, as I have indicated, only when the engine 
is operating at low speeds. N 
The arrangement which has been disclosed is 

not limited to use in conjunction with the par 
ticular carbureting apparatus which has been ill 
lustrated and described. . It can also be used in 
conjunction, with carbureting apparatus which 
includes One or more Superchargers on whose en 
gine side or sides the fuel is injected. It can also 

5 be used in conjunction with carbureting appa 
ratus which includes one or more Superchargers 
on whose atmospheric side or sides the fuel is 
injected but in the case of carbureting appara 
tus of this type it is not so important to apply the 
arrangement to the fuel nozzle. In the case of 
Carbureting apparatus which includes a fuel 
pump of other than the by-pass type the air 
rangement may be applied to the fuel nozzle only. 
Although I have illustrated and described my 

invention applied in a particular manner to a 
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particular type of fuel Supply system for a par 
ticular fype of internal combustion airplane en 
gine carbureting apparatus and have pointed out 
that it may be applied to other types of fucl sup 
ply Systems for other types of carbureting ap 
paratus, it is to be understood that the invention 
may also be applied to fluid transfer Systems 
other than fuel Supply Systems for carbureting 
apparatus. 

I claim: 
1. In carbuleting apparatus for internal con 

bustion engines, a duct, a pump driven at a speed 
which is variable with respect to the speed of the 
engine for moving air through the duct toward 
the engine, a pump driven at a Speed propor 
tionate to the speed of the engine for moving air 
from the duct on the engine side of the first 
Specified pump toward the engine, means for 
metering, fuel in accordance with the flow of air 
through the duct interposed in the duct on the 
atmospheric side of the first specified pump, a 
pump with a by-pass through which fuel may re 
turn from the discharge side to the intake side 
of the inn peller of the third specified pump for 
advancing fuel into the duct between the first 
Specified pump and the second specified pump, a 
valve movable toward and away from a position 
in which it obstructs the passage of fuel through 
the by-pass, means through which the pressure 
of fluid external to the third specified pump urges 
the valve toward the position in which it obstructs 
the passage of fuel through the by-pass, means, 
including an orifice, through which fuel is intro 
duced into the duct between the first specified 
pump and the Second specified pump, a valve 
which is movable toward and away from a posi 
tion in which it obstructs passage of fuel through 
the orifice, means through which the pressure of 
the fuel advanced by the third specified pump 
urges the Second specified valve away from and 
the pressure of fuid external to the second speci 
fied valve moves the second specified valve toward 
the position in which it obstructs passage of fuel 
through the orifice, and means for transmitting 
to the second and fourth specified means the 
higher of the pressure of the atmosphere and the 
pressure of the fluid in the duct between the first 
specified pump and the second specified pump, 
including a valve which communicates with the 
atmosphere and with the duct between the first 
specified pump and the second specified pump and 
includes a member movable by the difference be 
tween the last mentioned pressures to a position 
in which it blocks communication between the 
atmosphere or the duct and the third specified 
valve. 

2. In carbureting apparatus for internal Con 
bustion engines, a duct, a pump for moving air 
through the duct toward the engine, a pump with 
a by-pass through which fuel may return from 
the discharge side to the intake side of the in 
peller of the second specified pump for advancing 
fuel into the duct, a valve which is movable 
toward and away from a position in which it 
obstructs the passage of fuel through the by-pass, 
means through which the pressure of fluid ex 
ternal to the second Specified pump urges the 
valve toward the position in which it obstructs 
the passage of fuel through the by-pass, means, 
including an orifice, through which fuel is ad 
vanced by the second specified pump to the duct, 
a valve which is movable toward and away from 
a position in which it obstructs the passage of 
fuel through the orifice, means through which 
the pressure of the fuel advanced by the Second 
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specified pump urges the second specified valve 
away from and the pressure of fluid external to 
the second specified valve moves the second speci 
fled valve toward the position in which it obstructs 
passage of fuel through the orifice, and means 
for transmitting to the first and third specified 
means the pressure of the fluid in the duct on 
the engine side of the first specified pump. 

3. In carbureting apparatus for internal com 
bustion engines, a duct, a pump for moving air 
through the duct toward the engine, a pump with 
a by-pass through which fuel may return from 
the discharge to the intake side of the impeller 
of the second specified pump for advancing fuel 
to the engine, a valve which is movable toward 
and away from a position in which it obstructs the 
passage of fuel through the by-pass, means 
through which the pressure of fluid external to 
the second specified pump urges the valve toward 
the position in which it obstructs the passage of 
fuel through the by-pass, means, including an ori 
fice, through which fuel is advanced by the pump 
to the engine, a valve which is movable toward 
and away from a position in which it obstructs 
the passage of fuel through the orifice, means 
through which the pressure of the fuel advanced 
by the second specified pump urges the second 
specified valve away from and the pressure of 
fluid external to the second specified valve moves 
the second specified valve toward the position in 
which it obstructs passage of fuel through the 
orifice, and means for transmitting to the first 
and third specified means the higher of the pres 
sure of the atmosphere and the pressure of the 
fluid in the duct on the engine side of the first 
Specified pump. 

4. In carbureting apparatus for internal com 
bustion engines, a duct, a pump for moving air 
through the duct toward the engine, a pump with 
a by-pass through which fuel may return from 
the discharge to the intake side of the impeller 
of the Second specified pump for advancing fuel 
to the engine, a valve which is novable toward 
and away from a position in which it obstucts 
the passage of fuel through the by-pass, means 
through which the pressure of fluid external to 
the second specified pump urges the valve toward 
the position in which it obstructs the passage of 
fuel through the by-pass, means, including an 
orifice, through which fuel is advanced by the 
pump to the engine, a valve which is movable to 
ward and away from a position in which it ob 
structs the passage of fuel through the orifice, 
means through which the pressure of the fuel 
advanced by the second specified pump urges the 
second specified valve away from and the pres 
Sure of fluid external of the second Specified valve 
moves the second specified valve toward the posi 
tion in which it obstructs passage of fuel through 
the orifice, and means for transmitting to the 
first and third specified means the pressure of 
the fluid in the duct on the engine side of the 
first Specified pump. 

5. In carbureting apparatus for internal com 
bustion engines, a duct, a pump driven at a speed 
which is variable with respect to the Speed of the 
engine for moving air through the duct toward 
the engine, a pump driven at a speed propor 
tionate to the speed of the engine for moving air 
from the duct on the engine side of the first speci 
fied pump toward the engine, means for metering 
fuel in accordance with the flow of air through 
the duct interposed in the duct on the atmos 
pheric side of the first specified pump, means, 
including an orifice, through which fuel is in 
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troduced into the duct between the specified pumps, a pump for advancing fuel through the 
first specified means and the second specified 
means into the duct, a valve which is movable 
toward and away from a position in which it 
obstructs passage of fuel through the orifice, 
means through which the pressure of the fuel 
advanced by the third specified pump urges the 
valve away from and the pressure of fluid ex 
ternal to the valve urges the valve toward the 
position in which it obstructs passage of fuel 
through the orifice, and means for transmitting 
to the third specified means the higher of the 

O 

pressure of the atmosphere and the pressure of . 
the fluid in the duct between the first specified 
pump and the second specified pump, including 
a valve which communicates with the atmosphere 
and with the duct between the first specified pump 
and the second specified pump and includes a 
member movable by the difference between the 
pressures to a position in which it blocks com: 
munication between the atmosphere or the duct 
and the second specified valve. 

6. In carbureting apparatus for internal con 
bustion engines, a duct, a pump for moving air 
through the duct toward the engine, means, in 
cluding an orifice, through which fuel is intro 
duced into the duct, a pump for advancing fuel 
into the duct through the specified means, a 
valve which is movable toward and away from a 
position in which it obstructs passage of fuel 
through the orifice, means through which the 
pressure of the fuel advanced by the second speci 
fied pump urges the valve away from and the pres 
sure of fiuid external to the valve moves the valve 
toward the position in which it obstructs pas 
sage of fuel through the orifice, and means for 
transmitting to the second specified means the 
pressure of the fluid in the duct on the engine 
side of the first specified pump, - 

7. In carbureting apparatus for internal com 
bustion engines, a duct, a pump for moving air 
through the duct toward the engine, a pump for 
advancing fuel to the engine, means through 
which fuel is advanced by the pump to the en 
gine including an orifice, a valve which is now 
able toward and away from a position in which 
it obstructs the passage of fuel through the ori 
fice, means through which the pressure of the 
fuel advanced by the second Specified pump 
urges the valve away from and the pressure of 
fluid external to the valve moves the valve to 
ward the position in which it obstructs passage 
of fuel through the orifice, and means for trans 
mitting to the second specified means the higher 
of the pressure of the atmosphere and the pres 
sure of the fluid in the duct on the engine side 
of the first specified pump. 

8. In carbureting apparatus for internal con 
bustion engines, a duct, a pump for moving air 
through the duct toward the engine, a pump for 
advancing fuel to the engine, means through 
which fuel is advanced by the pump to the enr. 
gine including an orifice, a valve which is mov 
able toward and away from a position in which 
it obstructs the passage of fuel through the Ord 
fice, means through which the pressure of the 
fuel advanced by the second specified pump urges 
the valve away from and the pressure of fluid 
external to the valve moves the valve toward 
the position in which it obstructs passage of fuel 
through the orifice, and means for transmitting 
to the second specified means the pressure of 
the fluid in the duct on the engine side of the 
first specified pump, . 
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9. In carbureting apparatus for internal corn 

bustion engines, a duct, a pump driven at a speed 
which is variable with respect to the Speed of the 
engine for moving air through the duct toward 
the engine, a pump driven at a speed proportion 
ate to the speed of the engine for moving air from 
the duct on the engine side of the first specified 
pump toward the engine, means for metering 
fuel in accordance with the flow of air through 
the duct interposed in the duct on the atmos 
pheric side of the first specified pump, means 
through which fuel is introduced into the duct 
between the specified pumps, a pump with a by 
pass through which fuel may return from the 
discharge side to the intake side of the impeller 
of the third specified pump for advancing fuel 
through the first specified means and the second 
specified means into the duct, a valve which is 

20 
movable toward and away from a position in 
which it obstructs the passage of fuel through 
the by-pass, means through which the pressure 
of fluid external to the third specified pump 
urges the valve toward the position in which it 
obstructs the passage of fuel through the by-pass, 

30 

and means for transmitting to the third specified 
means the higher of the pressure of the atmos 
phere and the pressure of the fluid in the duct 
between the first specified pump and the Second 
specified pump, including a valve which commu 
nicates with the atmosphere and with the duct 
between the first specified pump and the Second 
specified pump and includes a member movable 
by the difference between the pressures to a po 
sition in which it blocks communication between . 

35 the atmosphere or the duct and the second spe 
cified Wave. 
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10. In carbureting apparatus for internal com 
bustion engines, a duct, a pump for moving air 
through the duct toward the engine, means 
through which fuel is introduced into the duct, a 
pump with a by-pass through which fuel may 
return from the discharge side to the intake 
side of the impeller of the second specified pump 
for advancing fuel into the duct through the 
specified means by the pressure it applies to the 
fuel, a valve which is nowable toward and away 
from a position in which it obstructs the pas 
Sage of fuel through the by-pass, means through 
which the pressure of fitid external to the sec 
ond specified pump urges the Wave toward the 
position in which it obstructs the passage of fuel 
through the by-pass, and means for transmitting 
to the Second specified means the pressure of the 
fluid in the specified duct on the engine side of 
the first specified pump. 

11. In carbureting apparatus for internal Com 
bustion engines, a duct, a pump for moving air 
through the duct toward the engine, a pump with 
a by-pass through which fuel may return from 
the discharge side to the intake side of the imi 
peller of the second specified pump for supplying 
fuel to the engine, a valve which is movable to 
ward and away from a position in which it ob 
structs the passage of fuel through the by-pass, 
means through which the pressure of fluid ex 
ternal to the second-specified pump urges the 
valve toward the position in which it obstructs 
the passage of fuel through the by-pass, and 
means for transmitting to the first specified means 
the higher of the pressure of the atmosphere and 
the pressure of the fluid in the duct on the en 
gine side of the first specified pump. 

i2. In carbureting apparatus for internal com 
bustion engines, a duct, a pump for moving air 
through the duct toward the engine, a pump for 
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advancing fuel to the engine, a valve which affects 
the introduction of fuel into the engine, means 
through which the pressure of fluid external to 
the valve alters the effect of the valve on the 
introduction of fuel into the engine, and means 
for transmitting to the first specified means the 
pressure of the atmosphere or the pressure of 
the fluid in the duct on the engine side of the 
first Specified pump. 

13. In carbureting apparatus for internal Com 
bustion engines, a duct, a pump for moving air 
through the duct toward the engine, a pump for 
advancing fuel to the engine, a valve which affects 
the introduction of fuel into the engine, means 
through which the pressure of fluid external to 
the valve alters the effect of the valve on the in 
troduction of fuel into the engine, and means 
for transmitting to the first Specified means the 
pressure of fluid at one point which is external 
to the valve or the pressure of fluid at another 
point with respect to the valve which is external 
to the valve. 

14. In an internal combustion engine which in 
cludes a duct and a pump for moving air through 
the duct toward the engine, fluid transfer appa 
ratus which includes a pump for advancing fluid 
with a by-pass through which the fluid may re 
turn from the discharge to the intake side of the 
impeller of the second specifled pump, a valve 
which is movable toward and away from a posi 
tion in which it obstructs the passage of the fluid 
through the by-pass, means through which the 
pressure of fluid external to the apparatus urges 
the valve to Ward the position in which it obstructs 
the passage of the fluid through the by-pass, 
means including an Orifice through which the first 
mentioned fluid is advanced by the second speci 
fied pump, a valve which is movable toward and 
away from a position in which it obstructs the 
passage of the first mentioned fluid through the 
orifice, means through which the pressure of the 
first mentioned fluid urges the second specified 
valve away from and the pressure of fluid ex 
ternal to the apparatus moves the second specified 
valve toward the position in which it obstructs 
passage of the first mentioned fluid through the 
orifice, and means for transmitting to the first 
and third specified means the higher of the pres 
Sure of the atmosphere and the pressure of the 
air in the duct on the engine side of the first 
Specified pump. 

15. In an internal combustion engine which in 
cludes a duct and a pump for moving air through 
the duct toward the engine, fluid transfer appa 
ratus which includes a pump for advancing fluid 
with a by-pass through which the fluid may re 
turn from the discharge to the intake side of the 
impeller of the second specified pump, a valve 
which is movable toward and away from a posi 
tion in which it obstructs the passage of the fluid 
through the by-pass, means through which the 
pressure of fluid external to the apparatus urges 
the valve toward the position in which it ob 
structs the passage of the fluid through the by 
pass, means including an orifice through which 
the first mentioned fluid is advanced by the Sec 
ond specified pump, a valve which is movable to 
ward and away from a position in which it ob 
structs the passage of the first mentioned fluid 
through the orifice, means through which the 
pressure of the first mentioned fluid urges the 
second specified valve away from and the pres 
sure of fluid external to the apparatus moves the 
second specified valve toward the position in 
which it obstructs passage of the first mentioned 
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fluid through the Orifice, and means for trans 
mitting to the first and third specified means the 
pressure of the air in the duct on the engine side 
of the first specified pump. 

16. In an internal combustion engine which in 
cludes a duct and a pump for moving air through 
the duct toward the engine, fluid transfer appa 
ratus which includes a pump for advancing fluid, 
means including an orifice through which the 
fluid is advanced by the pump, a valve which is 
movable toward and away from a position in 
which it obstructs the passage of the fluid 
through the orifice, means through which the 
pressure of the fluid urges the valve away from 
and the pressure of fluid external to the appara 
tus moves the valve toward the position in which 
it obstructs passage of the first mentioned fluid 
through the orifice, and means for transmitting 
to the second specified means the higher of the 
pressure of the atmosphere and the pressure of 
the air in the duct on the engine side of the first 
specified pump. 

17. In an internal combustion engine which in 
cludes a duct and a pump for moving air through 
the duct toward the engine, fluid transfer ap 
paratus which includes a pump for advancing 
fluid with a by-pass through which fluid may re 
turn from the discharge side to the intake side 
of the impeller of the second specified pump, a 
valve which is movable toward and away from a 
position in which it obstructs the passage of fluid 
through the by-pass, means through which the 
pressure of fluid external to the apparatus urges 
the valve toward the position in which it ob 
structs the passage of fluid through the by-pass, 
and means for transmitting to the first specified 
means the higher of the pressure of the atmos 
phere and the pressure of the air in the duct on 
the engine side of the first specified pump. 

18. In an internal combustion engine which in 
cludes a duct and a pump for moving air through 
the duct toward the engine, fluid transfer ap 
paratus which includes a pump for advancing 
fluid, a valve which affects the advance of the 
fluid, means through which the pressure of fluid 
external to the apparatus alters the effect of the 
valve on the advance of the fluid, and means for 
transmitting to the first specified means the pres 
sure of the atmosphere or the pressure of the air 
in the duct on the engine side of the first specified 
pump. 

19. In fluid transfer apparatus, a pump for ad 
vancing fluid, a valve which affects the advance 
of the fluid, means through which the pressure 
of fluid external to the apparatus alters the effect 
of the valve on the advance of the first men 
tioned fluid, means for transmitting to the first 
specified means the pressure of fluid at one point 
which is external to the apparatus or the pressure 
of fluid at another point with respect to the ap 
paratus which is external to the apparatus and 
at which the pressure of the fluid varies with re 
spect to the pressure of the fluid at said one 
point, and valve means controlled by the fluid 
pressures from the two points whenever one of 
the fluid pressures predominates over the other 
for selecting the predominant One to transmit 
solely the predominant pressure to the first 
specified means by the second specified means. 

MILTON A. TRISLER. 
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